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ABSTRACT

A bi-monthly census of salinities and bird numbers was
taken to determine 1f there was a correlation between the bird
use and salinity of salt evaporation pcnds near East Palo Alto.
The study was conducted on four salt evaporation ponds 1n San
Mateo County, from June 1978 through June 1979. Salinity read-
ings were taken from each pond, and the total number of birds
per pond was counted. The salinities ranged from a low of
50 s°/00 (parts/1000) 1n Pond I to a high of 270 so/00 1n Pond
IV. Thirty-six species were Identified and a total of 49,857
birds were counted, Shoreblrds, waterfowl, and gulls were the
most common species using the salt ponds,

The surface-feeding ducks and the phalaropes exhibited a
preference for Pond I which had the lowest average salinity
reading of the four ponds studies. The shoreblrds, diving
ducks, and gulls all showed a high degree of salinity tolerance
and were found on all ponds. The shoreblrds made the heaviest
use of ponds which were sufficiently shallow for wading regard-
less of salinities, thus showing a possible food foraging
preference.

INTRODUCTION

San Francisco Bay is unique because of Its diversified habitat ful-
filling the varying requirements for many species of birds, Tb* Bay
consists of deep open water with shallow sloughs and ponds til of which
support a vast array of aquatic organisms upon which many of the bird
species prey.

The objective of this study 1s to det»rwrtn* If » Street r*Ut*on*h1p
exists between the number of birds using a pond and th« salinity of that
pond. In addition, the ponds war* evaluated for their ust *»
mtinflt and feeding habitat.



LOCALE OF STUD/

Four saH evaporation ponds bordering both sides of fovenswood Slough
and San Francisco Bay, 1n San Mateo County, were selected for the study
area (Figure 1). These ponds were chosen for their proximity to one another,
their accessibility and the difference of salinity 1n each pond. The
ponds are consecutively numbered one through four, and their surface areas
were as follows: Pond I, 470.7 acres; Pond II, 138.7 acres; Pond III,
289.16 acres; Pond IV, 301.9 acres.
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Figure 1



The evaporation ponds are used 1n the Initial step for the production
of salt. Salt water Is pumped from the Bay Into Pond I and sequentially
through Ponds II, III, and IV. These ponds are concentration ponds where
the water 1s evaporated to saturation with respect to sodium chloride (NaCl),
and the less soluble salts are precipitated out. Since the salt water 1s
allowed to sit in each pond until saturation, its salt concentration begins
to increase. Therefore, Pond I has the lowest average salinity reading and
Pond IV has the highest average salinity reading.

Unfortunately, access to Pond IV was Impossible during the winter season
due to excessive rain and wind, requiring its elimination from the study
after four months of observation. This pond was also used by a duck club
during the hunting season and resulted in very few birds observed using this
pond.

METHODS AND MATERIALS

The number of birds by species occupying each pond was estimated twice
monthly. This estimation was accomplished by observing the various groups
of birds through a 20x spotting scope and 7 x 35mm binoculars. When bird
numbers were low an individual count was obtained. However, when great rafts
of birds appeared on the ponds only an estimation of the bird numbers could
be made. To prevent duplicrtions in the counting, the ponds were counted
by sections from various observation points.

Salinity readings were recorded with each bird count. Since the
salinities of the ponds were over 50 so/00 (parts/1000), a serial dilution
was performed in order to obtain a reading from the salinometer. The serial
dilution consisted of a 5 ml. sample of pond water to which 45 ml, of
distilled water was added. Once the pond water was diluted a reading was
taken with the salinometer. This reading was then multiplied by ten to
obtain the true concentration.



RESULTS

Results of Salinity

Studies show an inverse relationship between salinity and the numoer of
animal species. As the salt content increases, the number of animal species
decreases through a natural selection for the types of animals that can
withstand the high salinity of the water.

The data collected on salinity showed that Pond I had the lowest
average salinity of '/5 so/00 with a low of 50 so/00 and a high of 120 /OO.
Pond II had an average salinity of 96 so/00 with a low of 60 so/00 and a

so so,high of 150 iu/00. Pond III had the highest average salinity of 136 /'OO
with a low of 100 b0/00 -nd a high of 172 so/00 (Table I).

TABLE I

Salinity Results

Pond No.

1
2
3

Mean
Annual Salinity so/00

75
96
136

Max. & Min.
Salinity so/00

50 - 120
60 - 150
100 - 172

Annual Range
of Salinity

70
90
72

Results of Bird Counts

Thirty-six species including water oriented birds, raptors and a few
terrestrial types were observed utilizing the ponds during the one year
census period (Appendix I, Figures 2-4).

Surface Feeding Ducks

Surface feeding ducks and all unidentified ducks were classified 1n



one group since the majority of the population sampled were 1n this category.
Five species were positively identified; Pintail, Greenwlng Teal, Mallard,
Gadwall and Northern Shoveler. The Northern Shoveler made up 42% of the
surface-feeders followed by unidentified ducks 3&%, Pintail 18% and Mallard
at 3%. It was evident that surface-feeding ducks preferred low salinity
conditions as 92% of the sightings were on Pond 1 which had the lowest (.
average salinity (75 so/00). These ducks were observed on the ponds f rom \r through April with the greatest population counted in September. /

Diving Ducks

Five species of diving ducks were recorded during the year. Eighty-
seven percent were the Greater and Lesser scaup, followed by the Ruddy Duck
5';, Common Goldeneye 4'i, Bufflehead 2% and Barrow's Goldeneye 2$. The
diving ducks showed a higher degree of tolerance to salinity than the
surface-feeding ducks, and 45* of the birds observed were on Pond II
which had the second highest average salinity (g6 so/00). Pond I had 30?
and Pond III 25" of the diving ducks sighted. This group of birds was
observed using the ponds later in the year than the surface-feeding ducks
and were present from December through April. The greatest population
occurred in April when 1,442 birds were sighted.

Gulls

Gulls used the ponds year around, but we*-e difficult to identify by
species due to poor viewing conditions and the tendency of the birds to
congregate in great masses. Most birds sighted were at such a distance
positive Identification was impossible. Three species of gulls were
Identified with the remainder listed as unidentified. Unidentified gulls
made up 96X of all sightings followed by Bonaparte's Gull 356 and California
Gull IX; also one Herring Gull was sighted. It 1s evident that the majority
of the gulls (76«) preferred Pond III with the highest average salinity
(136 so/00). The gulls appeared to have a greater tolerance to salinity;
however, they may have preferred Pond III due to Its proximity to a public
dumping site since the pond was used strictly for resting.



Terns

Terns made greatest use of the ponds from June through August and
were first sighted in March. Due to the great distances from which
observations were made, it was difficult to identify the birds by species,
Three species of terns observed were Forster's Terns 36%, Common Terns S%>
and Caspian Terns 10/i. Unidentified terns made up 49% of the total sightings.

In observing these birds it appeared they were nesting on an island in
the west side of Pond I. Unfortunately, access to the island was not possible
for positive identification of nests. This nesting activity was the most
likely reason that 902 of terns were observed on Pond I and only IDS on
Pond II. No conclusion can be made in the relationship of the tern sightings
and the salinity of Pond I since no other ponds have adequate nesting sites.

Shorebirds

The nine species of Shorebirds sighted tended to congregate on the ponds
with the lowest water depth. Salinity seemed to be of little or no concern.
Shorebirds could be found using the ponds year around.

Unidentified sandpipers made up 60« of all sightings followed by
Dowitchers at 112, Willet 9%, and Black-Necked Stilts at 82. Other species
sighted ware American Avocets, Marbled Godwits, Long-Billed Curlews, Killdeer
and unidentified plovers.

The smallest concentrations of Shorebirds occurred during the month
of June with the greatest concentration observed in the month of December.
Pond III had the highest concentration with 61% followed by Pond I with EOX
and Pond II with 19%. Pond III had the highest concentration of birds as
this particular pond was shallow enough for wading most of the year while
Ponds I and II had higher water levels. Pond III also has an uneven
bottom and during low water levels many small Islands can be seen.

Phalaropes

The phalaropes consisted mainly of Northern Phalaropes and a few
Wilson's Phalaropes. They are considered separately from the other Shorebirds



o

since they are capable of swimming. Unidentified phalaropes made up the
majority of birds with 80* followed by Northern Phalaropes with 20% of
all sightings. Eighteen Wilson's Pharalopes were sighted during the one
year census period. These birds were feeding primarily on brine shrimp
(Artenrla sallna) and tended to concentrate on the ponds with heavy shrimp
populations such as that found in Ponds I and II, tnus correlating the
greatest concentration of brine shrimp with the high density of pharalopes.
The distribution of the sample observed was 68% of the sightings on Pond I,
23% on Pond II an'4 9* on Pond III. It is evident that the pharalopes
preferred less saline conditions; however, this may also be due to the
abundance of food in the ponds.

Phalaropes were observed on the ponds from May through October and were
most abundant during the month of August. They first appeared in May and
none were sighted during the month of June.

Non-Water Oriented Birds

Swallows and raptors made sporadic appearances within the study area.
The swallows, which were unidentified as to species, were observed flying
swiftly along the banks of the salt ponds and did not use the ponds directly.

The raptors sighted consisted of one Red-Tailed Hawk and two Turkey
Vultures, The Red-Tailed Hawk was observed flying low along the bank of
Dond III in search of small rodents. The Turkey Vultures were sighted
standing on a small Island in Pond III when the pond was at a very shallow
depth, and no feeding of carrion was observed.

Average Birds Per Acre

It was found that Pond III with its high salinity, low water level
and uneven bottom had the greatest density of 88,2 birds/acre. Ponds I and
II with their generally high water levels had 38.7 birds/acre and 51
birds/acre (Table II). It stiould be noted that this only shows which pond
had the greatest density of birds and not the greatest diversity of birds.



TABLE II

Average Birds Per Acre

Pond No.

Pond I
Pond II
Pond III

Surface Area
in Acres

470.7
138.7
289.6

No. of
Birds

18,210
7,082
25,557

No. Birds/Acre

38.7
51.0
88.2

CONCLUSION

A direct correlation exists between bird numbers and salinity with the
number of birds per acre increasing as the salinity of the ponds increased.
This relationship reflects the high density of resting gulls in Pond III
and not the largest number of bird species.

An inverse correlation exists between the number of bird species and
salinity. Pond I has the greatest variety of birds and Pond III has the
least number of different species using the pond.

The diving ducks and gulls which exhibited a marked preference for Ponds
II and III use these ponds extensively for resting. The shorebirds made the
heaviest use of Pond III which was sufficiently shallow for wading. The
surface-feeding ducks used Pond I strictly for resting while the terns
utilized the islands in the pond as a nesting habitat. During the summer
months pharalopes fed on the large population of brine shrimp in Pond I.

The salt ponds serve as a valuable habitat for many species of migratory
birds that frequent the San Francisco Bay area. These birds use the ponds
extensively as a resting, nesting, and feeding habitat. As a result, the
salt ponds along with the marshes and tidal flats are all important for the
continued existence of wildlife 1n the San Francisco Bay.



RECOWENDATIONS

This study was to determine a correlation between the bird use of
salt ponds and tht salinity of the ponds. Only the bird counts and salinity
readings were considered. It is apparent that other variables, such as

pond depth, is associated with the selection of a particular pond by the
birds. The observations made in the bird numbers/salinity study point
out the need to broaden the scope for future studies of this kind.

The following recommendations are made:

1. Effort should be made to determine pond depth for each census day.
2. Effort should be made tor quantifying and identifying the aquatic

organisms of the ponds.
3. Specific stations should be located to provide consistency in

sampling of salinity, food, water level and the counting of birds.

4. Easy access throughout the entire census period should be assured.
5. A control should be included for direct comparison such as a tidal

marsh area.
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APPENuTX - I

Total Nuirber of Birds by Pond, South San Francisco Bay

Date: 6-24-78 Time: 0800 Weather: clear, shinny, slightly windy

Salinity Readings by Pond: 1 82 S°/00 2 1Q1 s°/00 3 169 S°/QQ

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
A. strepera
Spatula clypeata
A. affinis or man'la
Bucephala albeola
6.. clangula
EL islandica
Oxyura Jamaicansis
Leucophoyx thula
Podicipedidae
Podicens caspicus
Aechmophorus occidentalis

Larus spp.
Lams argentatus
L. californicus
r. Philadelphia
Totanus melanoTeucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus
Limosa fedoa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Erolia spp.
Erolia minutUla
Sternfnae
Sterna forsteri
S. hlrundo
ffydroprogne caspia

Humanlus phaeopus
Catoptroijinorus sanipalmatus
Hlrundlnldae
Cathartes aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy ec~et
grebe (unident i f ied)
eared grebe
western grebe
gull (unidentif ied)
herring gul l
California gul l
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whimbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 Totals

~50~ 50

Totals 50



APPENDIX - I

Total Number of Birds by Pond, 'South San Francisco Bay

Date: 7-8-1978 Time: 1030 Weather: clear, sunny

Salinity Readings by Pond: 1 101 S /OO 2 135 S°/QQ 3 159 S°/00

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta ,
A. carol inens is
A. platyrhynchos
7[. strepera
Spatula clypeata
A. af f in i s r marila
¥ucepha1a albeola
B. clangula
¥. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is
Larus spp.
Larus argentatus
L. caljfornicus
r. Philadelphia"
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus
Lin»sa fedoa
Charadrius alexandrinus

Ch?radr1us spp.
Thaluropodidae
Lob1r-ss lobatus
Steqano'pus tricolor
Eroiia spp.
Erolla minutnia
Sterninae
Sterna forsterl
S. hlrundo
T̂ droprogne caspla

Numenlus phaeopus
Calbptroaho.rus semlpalmatus
fflrundl nldae
Cathartes »ura

TotaU

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unident i f ied)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red-tailed hawk
killdeer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

wh1rob**el
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

18
Totals

18

40 40

~T50~

~50~

TOT



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 7-22-1978 Time: 1030 Weather: sunny, no wind

Salinity Readings by Pond. 1 105 S°/00 2 122 S°/00 IBS S"/00

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Matidae
Anas acuta
A. carolinensis
A. platyrhynchos
A_. strepera
Spatula clypeata
A. affinis or marila
Bucephala albeola
EL clanged
B.. islanriica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. californicus
t. Philadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vociferus
Numenius americanus
Llmosa fê oa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus
Stegano'pus tricoloreg
oTEroiia spp

Erolia mlnutilla
Sternlnae
Sterna forsteri
S. hirundo
Tlydroprogne caspia

ttoanius phacopus
Catoptropihorus semlpalmatus
Blrundlnldae
Cathartes aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentif ied)
herring gull
California gull
Bonaparte's gul l
greater yell owlegs
red-tailed hawk
kil l deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentif ied)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
willet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

52

430

J7_

431

400 400

_3_Q_ _2Q

IT" ~TT To~~ ~SC

Totals 1BL 429 105



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 8-6-1978 Time: 1015 Weather: clear, sunny, no wind

Salinity Readings by Pond: 1 120 S°/00 2 132 S°/00 3 151 S°/00

Scientific names

Recurvirostra americana
H1mantopus~mex1 canus
Ardea hefodias
Fulica aniericana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. piatyrhynchos
5- strepera
Spatula clypeata
A. affinis or marl1 a
Bucephala albeola
B. clangula
¥. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidentalis
Larus spp.
Larus argentatus
L. californicus
r. phlladelphTa
Totanus melanoTeucus
Buteo jamaicensis
"CHaradrius vocif¥rus
NumenJus amerlcanus
Llnosa fê oa"
CharadrTus alexandrinus
Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Eroila spp.
Erolia mlnutilla
Sternlnae
Sterna forsterj
S. hlrundo
Hydroprogne caspia
Numenius phaeopusphae

inortjCatoptropnorus semipal matus
Hlrundinldae
Cathartes aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwlt
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
cannon tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

_593

2100 259 2359

3500 50
164

Totals 623JL. 22L. 328 6760



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 8-18-1978 Time: 1400 Weather: sunny, slight wind

Salinity Readings by Pond: 1 55 S /OO 2 90 S"/00 169 S°/00

Scientific names

Rerurvirostra americana
Tnmantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A_. platyrhynchos
A. strepera
Spatula clypeata
A. affinis or man' 1 a
TTucephala al beol a
IB. clangula
_B. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
I. californicus
r. Philadelphia
Totanus melanol'eucus
Buteo jamaicensis
Charadrius voclTerus
Numenj uFTmeri canus
L1mosa"TeToa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus trTcolor
Erolla spp.
Erolla minutilla
Sternlnae
Sterna fqrsteri
S. hlrundo
Hydroprogne caspla

Humanius phaeopus
totoptroipihorus seinlpalmatus
Hlrundlnidae
Cathartes aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson ' s pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern

whlmbrel
wHlet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

158 515 673

98 300
55 L

~3T

"259"

Totals 669 345 833 KS47



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 8-31-1978

Buteo jamaicensls
:haradr1us vociferus

Time: 1225 Weather: clear, no wind

Salinity Readings by Pond: 1

Scientific names

Recurvirostra americana
Himantopus mexTEanus
Ardea herodias
Fulica americana
Limnodromus spp.

Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
!• strepera
Spatula clypeata
A. affinis or marila
¥ucephala albeola
B_. clangula
£. islandica

Oxyura jamaicensis
Leucophoyx thula
PodlcipedTdae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. caljfornlcus
r, phnadelphia
Totanus melanoleucus

luroenlus americanus
limosa feHoa"
Charadrlus alexandrinus

Charadrlus spp.
Phalaropodldae
Lobipes lobatus
Steganopus tricolor
EroTla spp.
EroHa mlnutHla
Sternlnae
St«rna forsterl
S. .hlrundo.
l^droprogne caspla
Numenlus phaeopus
Catoptrophorus seinlpalmatus
H1rund1n1dae
Cathartes aura

62 Su/00 2 95 S°/00 172 S°/00

Common names Pond Number
1 2 3 Totals

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unident i f ied)
pintail
greenwing teal
mallard
gadwall

shovel er
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe

gull (unidentif ied)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel

_LO
~T5T> 150

3,276 3,276

64 94 100 258

175

-rr
Swallow (unidentified)
turkey vulture

Totals 3.90fi



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 9-16-1978 Time: 130° Weather: clear, no wind

Salinity Readings by Pond: 1 60 S°/00 2

Scientific names Common names

70 S°/OQ 3 150 S"/00

Recurvirostra americana
Himantopus mexicanus
Ardea hefodias
Fulica~americana
Llmnodromus spp.
Anatidae
Anas acuta
A. carolInensis
A. platyrhynchos
£. strepera
Spatula clypeata
A. affinis or marl la
Bucephala al beola
B. clangula
¥. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is
Larus spp.
larus argentatus
L. caHfornlcus
r. Philadelphia
Totanus melanoleucus
Buteo lamalcensis
Charadrlus voclferus
Numenlus americanus
.imosa fedoa
Charadrlus alexandrlnus

Charadrius spp.
Phalaropodldae
Lobipes 1 obatus
Steganopus tricolor
Eroila spp.
Erolla minutnia
Sternlnae
Sterna forsteri
S. hirundo
%droprogne caspia
[toanius haeopus

sanipalmatus

C»thart«$ aura

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whimbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

22 10 111

Totals

143

~~30 "255 TD7 393
22
59

81

121 207 878 1,206

~T50~
46 _2Q. 109

Totals 606 566 1.269 2.441



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

o

Date: 9-30:1978

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexlcanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas av.uta
A. carol inens i s
A. platyrhynchos
ft. strepera
Spatula clypeata
A. af finis or mania
ITucephala al beol n
B. clangula
¥. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. californlcus
L. Philadelphia
Totanus melanoleucus
Buteo jamaicensis
Charadrius vodferus
Humenius americanus
Limosa fe3oa
Charadrius alexandrlnus

Charadrius spp.
Phalaropodldae
Lobipes lobatus
Steqanopus tricolor
Erolla spp.
EroHa minutUla
Sterninae
Sterna fqrsterl
$. Mrumfo
nydrpprogne caspia

tteanlus ptacopus
Cnfejptraphbras sonlpalmatus
HiFimdlnidae
Cathartes aura

Time: 1000 Weather: clear, slight

1 70 S°/00 2 100

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shovel er
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl eg s
red-tailed hawk
Mil deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
cornnon tern
Caspian tern

whimbrel
willet
Swallow (unidentified)
turkey vulture

S°/00 3 HO S°/00

Pond Number
1 2 3

inn
51 __2_ _L9_

10 80
836
232 254
10

in?
10
10

2

56 21 206

75 50

1.050

IPS

wind

Totals
inn

90
836

102

10

2

283

125

1.050

105

Totals 1.497 327



APPENDIX - I

Date:

Total Number of Birds by Pond, South San Francisco Bay

10-15-1978 Time: 1200 Weather: clear, slight wind

Salinity Readings by Pond: 1

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.

Anatidae
Anas acuta
A. carolinensis
A. piatyrhynchos
A,, strepera
Spatula clypeata
A. afflms or man' 1 a
Bucephala albeola
B. clangula
¥, islandica

Oxyura jamaicensis
Leucophoyx thula
Podiclperildae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. californicus
r. Philadelphia
Totanus melanoleucus

Buteo jamaicensis
Charadrlus vociferus
Numenius americanus
Limosa fedoa
Chafad~r1us al exandri nus

Charadrlus spp.
Phalaropodidae
Lobipes lobatus
Tteqanopus tffcolor
Irona spp.
Erolla mlnutllla
Sternlnae
Sterna forsterl
S. hlrundo
"Rydfroprogne caspla

no reading 2 no reading 3 no reading

( ' Cotoptroph'orus' ssnlpalaatus
Hlrundlnitfae
Cathartts aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher

ducks (unidentified)
pintail
greenwing teal
mallard
gadwall

shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
cannon tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

HE IK

500

200 200

200 200 600 1,000

IF

SOS

26-

Totals 986 738 683 2,407



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Tate: 10-28-1978 Time: 1215

Salinity Readings by Pond: 1 90 S°/00

Heather: clear, slight t;1nd. duck
hunting has started

2 150 S°/00 3 170 S°/00

Scientific names

Recurvi rostra ameri cana
HJmantopus mexicanus
Ardea herodias
Fulica ameri cana
Hmnodromus spp.

Anatidae
Anas acuta
A. carolinensis
A. pi atyrhynchos
5. strepera

Spatula clypeata
A. afffnls or marila
TTucephala al beol a
B. clangula
¥. Jslandica

Oxyura jamaicensis
Leucophoyx thula
PodlcipedTdae
Ppdiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. callfornicus
r. philadelpnTi'
Totanus rnelanoTeucus
Buteo jamaicensis
Charadjrlus voclferus
Numenlus ameri canus
Uroosa fe3oa
Charadrius alexandrinus

Charadrlus spp.
Phalaropodidae
Loblpes lobatus
Steqano'pus tricolor
Erona spp.
Erolld mlnutnia
Sterninae
Sterna fprsteri
S. hlrundo

caspla

c haeopus
senrlpalroatus

lpundlnldae
Citttrtts mra

Common names

American avocet
black-necked stilt
blue heron
coot
dowltcher

ducks (unidentified)
pintail
greenwing teal
mal1ard
gadwall

shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unident i f ied)
eared grebe
western grebe
gull (unidentified)
herring gul l
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
I 2 3 Totals
II 11

92 92

9 20 521 550

Jl_

"5ST 285

Totals



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay
clear, windy,

Date: 11-10-1978 Time: 1000 _________ Keather: dropped Pond 4 from study

o

jalinity Readings by Pond: 1

Scientific names

tecurvi rostra americana
•Hmantopus mexicanus
\rdea herodlas
rulica americana
.imnodromus spp.
^natidae
mas acuta
\, carol inensis
\ pi atyrhynchos
if. strepera
Spatula clypeata
{. af finis or marila
fucephala al beol a
i. clangula
f, islandica
)xyura jamaicensis
eucophoyx thul a

'odicipedidae
'odiceps caspicus
\echmophorus occidental is
.arus spp.
.arus argentatus
-• californicus
7. Philadelphia'
Fotanus melanoleucus
Juteo Jamaicensis
Charadrius vociferu s
<umenius amerlcanus
-imosa fedoa
Charadrius al exandrl nus
Charadrius spp.
Jhalaropodidae
.obipes lobatus
Steganopus tricolor
Erolia spp.
Erolla mlnutUla
iterninae
Sterna forsterl
>. hirundo
^droprogne caspla
toanlus plBGOpus
;atoptropiiorus semlpalmatus
Orundinldae
Cathartcs aura

2

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher

ducks (unidentified)
pintail
greenwing teal
mallard
gadwall

shovel er
scaup, greater and lesser
buffi ehead
common goldeneye
Barrow's goldeneye

ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red- tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

3

Pond Number
1 2 3 Totals

5 93 98

1 i

200 200

5 5

10 10
1 327 328

1 2 3

125 300 425

6 6

Totals 1$



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

60 S°/00

Common names

Date: 11-23-1978 Time: 1200

Salinity Readings by Pond:

Scientific names

Recurvirostra ameri cana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. piatyrhynchos
5- strepera
Spatula clypeata
A. aff inis or man' 1 a
TTucephala al beol a
B. clangula
B_. islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. californicus
r. Philadelphia'
Tetanus melanoTeucus
Buteo jamaicensis
Charadrius vociferus
Numenlus americanus
Llmosa fê oa"
CharaJrius alexandrinus
Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Erolia spp.
Erolia nrlnutnia
Sternlnae
Sterna forsteri
S. hlrunHo
ffydroprogne caspia

Weather: ""̂  a"H fair- ra1n Past
three days,
3 120 Ss/00

Pond Number
! 2 _3 Totals

2 120 S°/00

o ttesnius phaeopus
Catoptrophorus semi palmatu s
Hlrundlnldae
Cattertas aura

Totals

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
buffi ehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentif ied)
eared grebe
western grebe
gull (unidentif ied)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tem
Caspian tern
wMmbrel
wlllet
Swallow (unidentified)
turtwy vulture

325
25

325

1,000 1,000

-50- 1.000 1.050

"T5ff ~T56"

Mil.



APPENDIX - I

Total Humber of Birds by Pond, South San Francisco Bay

Date: 12-17-1978

salinity Readings by Pond:

Scientific names

Recurvirostra ameri cana
•limantopus mexi canus
Irdea herodias
:ulica ameri cana
Jmnodromus spp.

\natidae
\nas acuta
\. carolinensis
^. platyrhynchos
.̂ strepera

Spatula clypeata
\. af finis or man' la
fucephala albeola
5. clangula
T. Islandica

)xyura jamaicensis
.eucophoyx thula
'odicipedTdae
'odiceps caspicus
\echmophorus occidental is

.arus spp.

.arus argentatus

.. californicus

.. Philadelphia
Fotanus melanoleucus
luteo jamaicensis
Charadrlus vocifTrus
futnenius ameri canus
Limosa fedoa
Charadrlus alexandrinus

Charadrlus spp.
'halaropodidae
.obipes lobatus
>teganopus tricolor
iron a spp.

Erolla ralnutUla
Sterninae
>terna forsteri
>'. Mrundo
lydroprogne caspia

teanlus phaeopus
iatoptrophorus seal palroatus
llrundln-ldae
îthartes aura

Time: 1200 Weather: cold, windy, rainy

1 70 S°/00 2 140 S°/00 3

Common names ^Pond
" " ' " •" ' i

American avocet i
black-necked stilt 5
blue heron \t

dowitcher SQQ

ducks (unidentified)
pintail
greenwing teal
mallard
gadwall ;

shovel er i 750
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe

gull (unidentified)
herring gull
California :gull
Bonaparte's gull
greater yell owl egs
red-tail edi hawk
kill deer ;
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)

least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern „

whlmbrel _ ^ _
willet TtRT
Swallow (unidentified)
turkey vulture

130 S°/00

Number
2 3 Totals

37 13
20 15 . 40.

500

13 763

1,500 1,590

40JL 400

,. ,., 2. OOP gj.QQp

IEEEE
Totals 1.356 SI *.8M ».«•



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 12-31-1978 Time: 1500 Weather: clear, cold

Salinity Readings by Pond: 1 68 s°/°° 2 72 S°/00 3 130 S°/00

Scientific names

Recurvi rostra americana
Himantopus mexicanus
Ardca herodias
Fulica'emericar.a

spp.

Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
A. strepera
Spatula ilypeata
A. af finis or narila
5u cephala a 1 b eola
B. clangu1. a
f . islandica
Qxjiira jamaicensis
Leucophoyx thula
PodicipedTdae
Podiceps caspicus
ATchmophorus occidental is

Larus spp.
Farus argentatus
L. cayjfornicus'
E. Philadelphia
Totjnus raelanoTeucus
Buteo jamalcensis
Charadrius voclferus
Hymen i uTTmer 1 canus
Llmosa Tedoa
Cha"8drius alexandrinus

Charadrius spp.
Phalaropodidac
Lob1p«4 1
Steqanopus trTcplor
Erona spjp.
Erolla ulnutilla
Stemlnae
Sterna forst«r1
S. MnaSSo

caspla
s phaeopus

Catcptrophorus semlpalmatus
Hirund1n1dae ""
Uthartti »ura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (un iden t i f i ed )
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

17

465

-52.

41

Totals
55.

liJZ

F55

5V.

306

500

12

20
60

450 706

ToUls 974 78 1,229 2,281



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 1-13-1979 Time: 1100 Weather: overcast, no wind

Salinity Readings by Pond: 1 70 S /OO 2 65 S°/00 3 125 S°/00

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.

Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
A. strepera

Spatula clypeata
A. affinis or man'la
Bucephala albeola

. B. clangula
¥. islandica

Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

larus spp.
Larus argentatus
L. califqrrn'cus
t". Philadelphia
Totanus melanoleucus

Buteo jamaicensis
"Sharadrius vociferus
Numenius americanus
Llmosa feBoa
Charadnus alexandrinus
Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Erona spp".
Erolla nrinutilla
Sternlnae
Sterna forsterj
S. hlrundo
ffydroproflne caspla
Numenius phaeopus
CatoptropKorus semipalmatus
Hlrundlnldae
Cathartes aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unident i f ied)
pintail
greenwing teal
mallard
gadwall

shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe

gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
conrnon tern
Caspian tern

whltnbre!
wHlet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

590 1 62 653

~TT

1TT50 11200

Totals 642 40 1,266 1,948



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

1-27-1979 Time: 1045 Weather: very windy and cold
Date:

Salinity Readings by Pond: 1 72 S°/00 2

Scientific names Common names

65 S°/00 3 120 S°/00
Pond Number
1 2 J_ Totals

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. pi atyrhyncho's
Â . strepera
Spatula clypeata
A. affinis or ma'rila
Bucephala albeola
B. clangula
J[. islandica
Oxyura jamaicensis
Leucophoyx thula
PodicipedTdae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. call form'cus
r. Philadelphia
Totanus melanoVeucus
Buteo jamalcensis
Charadrius voclferus
Numenius anieri canus
Llmosa fê oa"
Charadrius alexandrinus

Charadrius spp.
Phalaropodidce
lobipes lobatus

EroHa minutilla
Sternlnae
Sterna forsterl
S. hlrundo
"Rydroprogne caspia
Numenius phaeopus
Catoptrophorus semlpalmatus
H1rund1n1dae
Cathartes aura

Totals

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentif ied)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson 's pharalope
sandpiper (unidentified)
least sandpiper
tem (unidentified)
Forster's tern
conroon tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

_20_

J1P_ _2L 135
28 38

~

300 300

198 481 679



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 2-11-1979

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea hefodlas
Ful1ca~amer1cana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
A. strepera
Spatula clypeata
A. affinis or marila
Bucephala albeola
B. clangula
5- Jslandica
Oxyura jamalcensis
Leucophoyx thula
PodlclpedTdae
Podlceps caspicus
Aechroophorus occidental is
Larus spp.
Larus argentatus
L. callfornlcus
I. Philadelphia"
Totanus melanoleucus
Buteo Jamalcensls
Charadrlus voclferus
Numeni us"aineri canus
Limosa feHoa"
Charadrlus alexandHnus

Charadrlus spp.
Phalaropodldae
Lobipes lobatus
Steganopus tricolor
Eroila sp"p.
Erolla mlnutUla
Sternlnae
Stprna forstgrl

roprogne caspia

.
Cotpptrophorus sanlpalroatus

Time: 1040 Weather: slightly windy, clear

1 75 S°/00 2 70 S°/00 3 120 S°/00

Common names 1p°nd Nif"ber1 2
American avocet
black-necked stilt 3
blue heron

3
134
284

Totals
134
286

coot
dowitcher
ducks (unidentif ied) 13 13
pintail
greenwing teal
mallard
gadwall
shovel er 22
scaup, greater and lesser
buffi e.'iead
common goldeneye
Barrow's goldeneye 2

42
~4T
~IF
~W

64

ruddy
snowy egret
grebe (unident i f ied)
eared grebe 3
western grebe
gull (unidentified) 1
herring gull
California gull
Bonaparte's gull
greater yell owl egs

~TT

265

TT

266

red- tailed hawk
kill deer
long-billed curlew
marbled godwit 78
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified) 30
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
w111et 6
Swallow (un1d«rt1f1«d)
turkey vulture ___

—*-

500

ii

L

2S.

530

B7"

Totals JJt. S 1,464



APPENDIX - 1

Total Number of Birds by Pond, South San Francisco Bay

Date: 2-25-1979 Time: 1210 Weather: slight wind, cloudy

Salinity Readings by Pond: 1

Scientific names

Recurvirostra americana
Himantopus mexlcanus
Ardea herodTa?
Fulica americana
Llmnodromus spp.
Anatidae
Anas acute
A. carolinensis
A_. pi atyrhynchos
A_. strepera
Spatula clypeata
A. affinis or man'la
Bucephala al beol a
B. clangula
f. Islandica
Oxyura Jamaicensis
Leucophoyx thula
Podlcipedidae
Podiceps caspicus
Aechmophorus occidental is
Larus spp.
Larus argentatus
L. califorrncus
I. Philadelphia"
Totanus roelanoleucus
Buteo Jamaicensis
CharadH us voci fierus
Kuroen1us~Tmericanus
Umosa feBoa
Charadrius alexandrinus
CharadH us spp.
Phalaropodidae
Lobipes lobatus
Steoanopus tricolor
Eroila spp".
Erolla minutnia
Sterninae
Sttrna forsteri
S. Mi-undo
ffydroprogne caspia

rus samipalmatus

CattartM «ura

65 S°/00 S°/00 3 120 S°/00

Common names

American ?vocet
black-necked stilt'
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
coumon tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3 Totals

_62_

350 350

2KD~ 200

10

Totals SO 2.006 623 2,678



APPENDIX - I

Total Number of Birds by Pond, South Si rrencisco Bay

Date: 3-10-1979 Time: 1030 Weather: overcast, windy

Salinity Readings by Pond: 1

Scientific names

Recurvirostra americana
Himantopus mexicanus
Ardea herodias
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. piatyrhynchos
A_. strepera
Spatula clypeata
A. affinis or man'la
T-Jucephala albeoTa
B. clangula
¥. Islandica
Oxyura jamaicensis
Leucophoyx thula
Podicipedidae
Podiceps caspicus
Aechmophorus occidental is

Larus spp.
Larus argentatus
L. callfornicus ~
r. Philadelphia
Totanus melanoleucus
Buteo Jamaicensis
Charadrius vociferus
Numenius ameri canus
Llroosa feBoT
Charadrius alexandrinus
Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
EroTia spp.
Erolla mlnutnia
Steminae
Sterna fqrsteri
S. hlrundo
Hydroprpgnc caspia

p
h
hacopus

semlpslroatus

Cathartes aura

Totals

50 S°/00 60 S°/00 3 100 S°/00

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentif ied)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey vulture

Pond Number
1 2 3

37 105

_L3_

20

119 261



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

f Date: 3-25-1979

Salinity Readings by Pond:

Scientific names

Recurvlrostra amerlcana
Himantppus mexicanus

herodTas
Fullca americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. piatyrhynchos
£. strepera
Spatula clypeata
A. afflnisor marila
TTucephala albeoTa
B. clangula
¥. Islandica
Oxyura jamaicensis
Leucophoyx thula
PodlclpeoTdae
Podiceps caspicus
Atchmophorus occidental is

arus spp.
.arus argentatus
.. callfgrnicus
.. Philadelphia
otanus melanoleucus
Buteo Jamalcensls
Charadrius voclfe'rus
Numen1us~aroericanljs~
LJmosa fe3oa
Charadrius alexandrinus

Charadrius spp.
Phalaropodidae
Lobipes lobatus
Steqanopus
Eroila spp.
Erolla rolnutnia
Stemlnae
Sttrna forsteri
S. hlrunHo

caspla

eqanopus tr1 col or
il

phocapus
tliiSfusT"

Time: 1045

cmlpalaatus

60 S°/00 70

Weather:

S°/00

> breezy

3 100 S°/00

Uthartas aura

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
buffiehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
whlmbrel
wlllet
Swallow (unidentified)
turkey Culture

1
Pond

4

Number
2 3

280
Totals
284

500 338 150 988

_2D_
20

25 250

100

20

275

100
5Q

30 30

10

Totals JKL



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 4-6-1979 Time: 0930 Weather: cool, si lahtlv overcast

Salinity Readings by Pond: 1

Scientific names

tecurvl rostra americana
jimantppus mexicanus
Vrdea herodTas
Fulica americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
\ platyrhynchos
L strepera
5-atula clypeata
^ affinis or marila
Jucephala al beol a
3. clangula
L islandica
Oxyura jamaicensis
.eucophoyx thula
•odldpedidae
*odiceps caspicus
\echmophorus occidental is
.arus spp.
.arus argentatus
.. californlcus
.. Philadelphia
Tetanus melanoleucus
Suteo jamaicensis
^haradrius voclferus
tanenlus americanus
.1mosa fedoa
;haradrius alexandrlnus
;haradrius spp.
»halaropod1dae
.obi pes lobatus
>t«g<nopus tricolor
irona spp.
•rolla minutUla
Iteminae
Sterna fontari
5. hlrunoo
^ydroprognt caspla

^iooiroptarus samlpalmatus
llrundlnldie
^thartes tura

Totals

70 S°/00 2 60 S°/00 3 11 0 S°/00

Conrnon names .Pond N!fnber .
-• - \ i

American avocet
black-necked stilt 2 1o
blue heron
coot
dowitcher
ducks (unidentified)
pintail 1
greenwing teal
mallard 1
gadwall
shovel er
scaup, greater and lesser 332 550 110
bufflehead
common goldeneye
Barrow's goldeneye
ruddy 25
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified) 2.000
herring gull
California gul l
Bonaparte's gull 159 5
greater yell owl egs 1
red- tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified) 63
least sandpiper
tern (unidentified)
Forster's tern
common tern
Caspian tern
wMmbrel
willet 1 2
Swallow (unidentified)
turkty vulture T_

495 666 2,112

Totals

=321

r

r

^52-

25

2.000

164

__£3_

|E



APPENDIX - I

r

o

Total Number of Birds by Pond, South San Francisco Bay

Date: 4-20-1979 T̂ ; 1000 Weather: warm, sunny, slight wind

3Salinity Readings by Pond: 1 70 S"/00 90 S°/00

Scientific names

Recurvirostra amerlcana*
Himantopus mexicanus
Ardea herodTaT
Full calmer icana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. pi atyrhynchos
5. strepera
Spatula clypeata
A. affinis or mania
"Eucephala albeoTa
B. clangula
¥. Islandica
Oxyura jamaicensis
leucophoyx thula
Podlclpedidae
Podiceps caspicus
AechmopRorus occTdentalis
Larus spp.
irus argentatus

L. call
L. phll

fomlcus
adelphla

Totanus roelanoleucus
Buteo jamaicensis
Charadrlus vociferus
lumenlus ameHcanus
.Imosa fedoa
Charadrlus alexandrinus
Charadrlus spp.
Phalaropodidae
Lobipes lobatus
Steganopus tricolor
Erolla spp.
Erolla mlnutnia
Stemlnae
Sterna forsteri
57

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mal1ard
gadwall
shoveler
scaup, greater and lesser
buffiehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern

>n tern
Caspian tern
wMnbrel

_ 120 S"/00

Pond Number
2 3 Totals

100 250 75 425

_32_

150

400 400

IHQl

200 200

Swallow (
turkey vulture

Totals



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 5-3-1979 Time: 1430 Weather: windy, cool

Salinity Readings by Pond: 1 no reading 2 no reading 3 no reading

Scientific names

Recurvirostra americana
Himantppus mexlcanus
Ardea herodias
Fullca americana
Limnodromus spp.
Anatidae
Anas acuta
A. carolinensis
A. platyrhynchos
J. strepera
Spatula clypeata
A. af finis or mania
¥ucephala albeoTa
B. clangula
5- Islandica
Oxyura Jamaicensis
.eucophoyx thula
Po-iidpedidae
Podiceps casplcus
Aechmophorus occi dental 1s

.arus spp.

.arus argentatus
calrfornlcus

_. Philadelphia'
Totanus melanoleucus
Buteo Jamaicensis
Charadrius vociferus
lumenJus americanus
.Imosa fedoa
>haradrius alexandrlnus

Charadrius spp.
Phalaropodldae
Lobipes lobatus
Steganopus tri color
Eroila spp.
|ro11a minutilla
Sterninae
Sterna forsterl

O U
'̂" sonlpalBatus.

t«r§

Common names

American avocet
black-necked stilt
blue heron
coot
dovdtcher
ducks (unidentified)
pintail
greenwing teal
mal 1 ard
gadwall
shoveler
scaup, greater and lesser
buffiehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs
red-tailed hawk
Mil deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
H11son's pharalope
sandpiper (unidentified)
least sandpiper
tern (unidentified)
Forster's tern
common tem
Caspian tem
wMnbrel
wllUt
Swallow (un1dtntif1td)
turkey vulture

120

Totals m.



APPENDIX - I

Total Number of Birds by Pond, South j«n Francisco Bay

O

Date: 5-18-1979

Salinity Readings by Pond:

Scientific names

Recurvlrostra americana
Himantppus roexicanus
Ardea herodTa?
Ful1ca'"americana
Llmnodromus spp.
Anatidae
Anas acuta
A. carol1nens1s
A. platyrhynchos
7[. strepera
Spatula clypeata
A. affinis or mar11 a
¥ucephala albeoTa
B. clangula
5- Jslandica
Oxyura jamaicensis
Leucophoyx thula
PodicipedTdae
Podlceps casplcus
AechmopForus occidental is
.arus spp.
.arus argentatus
.. callfornlcus
'T. phnadelphTa
1 otanus melanoleucus
Buteo jamaicensis
Charadrlus vociferus
Numeni us "aineri canus
Llmosa fecioa
Charadrlus alexandrinus
Charadrlus spp.
Phalaropodldae
Lobipes lobatus
Steganopus tricolor
Eroila spp.
EroHa mlnutUla
Sternlnae

forsterl

Time: 1110 Weather: sunny, warm, slight breeze

90 S°/00 2 120 S°/00

Common names

American avocet
black-necked stilt
blue heron
coot
dowitcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shoveler
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yellowlegs
red-tailed hawk
kill deer
long-billed curlew
marbled godwit
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
Wilson's pharalope
sandpiper (unidentified)
least sandpiper
tem (unidentified)
Forster's tern
common tem
Caspian tern
whlmbrel
willet
Swallow (unidentified)
turk«y vulture

Totals -I EL



APPENDIX - I

Total Number of Birds by Pond, South San Francisco Bay

Date: 6-1-1979

Salinity Readings by Pond:

Scientific names

Recurvirostra americana
Himantopus mexlcanus
Ardea herodias
Fullca americana
Limnodromus spp.
Anatidae
Anas acuta
A. carol inens i s
A. platyrhynchos
A", strepera
Spatula clypeata
A. af finis or marl la
¥ucephala albeoTa
B. clangula
¥. islandlca
Oxyura jamaicensis
Leucophoyx thula
Podldpedidae
Podlceps caspicus
Aechmophorus occidental 1 s
Larus spp.
Larus argentatus
L. callfornicus
L. Philadelphia
Totanus melanofeucus
Buteo jamaicensis
Charadrius voclferus
Numenlus amerlcanus
LlBosa fedoa
CharaJrius alexandrinus
Charadrius spp.
Phalaropodidae
Loblpes lobatus
Steganopus trlcol or
EroTla spp.
Erolla mlnutUla
Sterninae
Sterna forstarl

r̂ f~*̂ <"j4MH r̂ r̂ir"̂ ir7!iiic*

GosSpfcranitoras ncnlpalnatus

Time: 1130 Heather: sunny, warn, no wind

1 100 S°/00 2 120 S°/00 3 140 S°/00

/.,.__-_, _»..._, Pond Number
Common names J_ _̂ _̂ Totals

American avocet 2 Z
black-necked stilt ~F~ ~S~ ~W~ Z7
blue heron
coot
dowltcher
ducks (unidentified)
pintail
greenwing teal
mallard
gadwall
shovel er
scaup, greater and lesser
bufflehead
common goldeneye
Barrow's goldeneye
ruddy
snowy egret
grebe (unidentified)
eared grebe
western grebe
gull (unidentified)
herring gull
California gull
Bonaparte's gull
greater yell owl egs
red- tailed hawk
kllldeer 3 3
long-billed curlew
marbled godwlt
snowy plover
plover (unidentified)
phalarope (unidentified)
northern pharalope
HUson's pharalope
sandpiper (unidentified)
least sandolper
tem (unidentified)
Forster's tern
coinon tern __«__
Caspian tern
wh1mbr«l

Swallow (unidentified)
turkey vulture

Totals


